Cortisol regulates the expression of Notch in osteoblasts.
Glucocorticoids have important effects on osteoblastic replication, differentiation, and function, and the Notch family of receptors is considered to play a role in osteoblastic cell differentiation. We postulated that cortisol could regulate Notch and Notch ligand expression in osteoblastic cells, providing an additional mechanism by which glucocorticoids could regulate osteoblastic differentiation. We examined the expression and regulation of Notch1, 2, 3, and 4 and their ligands Jagged 1 and 2 and Delta 1 and 3 by cortisol in cultures of osteoblastic MC3T3-E1 cells. Cortisol caused a time-dependent increase in Notch1 and 2 mRNA levels in MC3T3 cells. Notch3 and 4 were not detected in the presence or absence of cortisol. MC3T3 cells expressed Delta 1 and Jagged 1 but not Jagged 2 or Delta 3 mRNAs, and cortisol did not have a substantial effect on the expression of any of these ligands. Cortisol increased the rate of Notch1 and 2 transcription and, in transcriptionally arrested cells, did not modify the decay of the transcripts, indicating a transcriptional level of control. In conclusion, cortisol stimulates Notch1 and 2 transcription in osteoblasts. Since Notch signaling appears to play a negative role in osteoblastic differentiation, its increased expression could be relevant to the actions of cortisol in bone.